RelA control of IkappaBalpha phosphorylation: a positive feedback loop for high affinity NF-kappaB complexes.
NF-kappaB-IkappaB complex formation regulates the level and specificity of NF-kappaB activity. Quantitative analyses showed that RelA-NF-kappaB-induced IkappaBalpha binding is regulated through inhibitor retention and phosphorylation. RelA caused an increase in IkappaBalpha phosphorylation and in degradation, which was enhanced monotonically with inhibitor concentration. In vivo analysis demonstrated the RelA-induced IkappaBalpha/RelA interactions to be specific, saturable, and phosphorylation-dependent. In addition, it showed that phosphorylation regulates both the level and affinity of the complexes and demonstrated an increased average affinity to coincide with reduction in the level of complexes during cytokine-induced pathway activation. The data show that RelA regulation of NF-kappaB-IkappaBalpha complex formation is IkappaBalpha phosphorylation-dependent and that IkappaBalpha/NF-kappaB binding is dynamic and determined by concentration of the subunits. In addition, they suggest that regulation of both complex levels and affinities through phosphorylation, with effects on the system steady state, participate in selective activation of the NF-kappaB pathway.